Purpose: To establish a correlation between testicular position and fetal weight, in order to provide an additional prenatal parameter for fetal weight estimation.
INTRODUCTION
The human testis develops in the abdomen and migrates to the scrotum during the second trimester of gestation, completing the process near the 30th week after conception (1) . Testicular migration is divided into two phases; the first phase corresponds to the migration of the testis from the abdomen to the internal inguinal ring, whereas the second phase corresponds to the passage of the testis through the inguinal canal, until its final destination in the scrotum (2) .
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The main theories that attempt to explain the testicular migration process are the increase of intraabdominal pressure (3), the development of testicular gubernaculum, the development of the processus vaginalis, inguinal canal and spermatic vessels (2) as well as the production of gonadotrophins by the placenta that stimulates the production of testicular androgens (4) .
Certain parameters can be used to estimate the fetal weight by ultrasound, as abdominal circumference, femur length, and size of the fetal head (5). Although they are not precise, these parameters are still used in routine practice, especially to detect low and very low birth weights (less than 1500 g). Low birth weight infants can present various complications after conception, thereby influencing the growth and health of the individual in the future (6) .
The aim of this study was to establish a correlation between the position of the testis and fetal weight, in order to use the testicular position as an additional prenatal ultrasonic parameter for fetal weight estimation.
MATERIALS AND METHODS
We studied 288 testes from 144 fresh human male fetuses that died of causes unrelated to the urogenital tract. The fetuses were macroscopically well preserved and no external evidence of congenital malformation was detected. After death, the fetuses were maintained refrigerated (4º C) for a period of 24 to 72 hours. Then, the fetuses were analyzed based on their morphometric parameters (weight, total length, crown-rump length and foot length). All measurements were performed by the same investigator. The gestational age of the fetuses was determined in weeks post conception, according to the foot length criteria, which currently is the most acceptable method to estimate the fetal age (7) (8) (9) (10) .
The abdominal and pelvic cavities were opened, and the position of the testes was determined. The testis was regarded as abdominal when it was proximal to the internal inguinal ring, canalicular or inguinal when it was between the internal and external inguinal ring, and descended or scrotal when it was inferior to the external ring (1).
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RESULTS
Of the 288 testes studied, 197 (68.4%) were abdominal, 43 (14.9%) were inguinal and 48 (16.6%) were scrotal.
The relationships between fetal weight and the position of the testis are shown in Figure- In fetuses weighing up to 500 grams (76 fetus -152 testes), 147 testes (93.5%) were abdominal and 5 (6.5%) were inguinal.
In fetuses weighing between 501 and 1000 grams (43 fetuses -86 testes), 54 testes (68.6%) were abdominal, 28 (32.5%) were inguinal and only 4 (4.6%) had completed their migration (scrotal). All 4 testes that had migrated to the scrotum were in fetuses weighing more than 970 grams. No testis in the scrotum was found in any fetuses weighing less than 970 grams.
In fetuses weighing between 1001 and 1500 grams (15 fetuses -30 testes), 4 testes (13.3%) were abdominal, 3 (10%) were inguinal and 23 (76.6%) were scrotal. All fetuses weighing more than 1500 grams presented the testes in the scrotum (10 fetuses -20 testes).
Comments
Various parameters have been proposed to determine the gestational age of human fetuses, such as crown-rump length, femur length, fetal weight, biparietal diameter, orbital and frontal bone diameter and foot length (7-9. 11-13). After the 12th gestational week, in the event that the last menstruation date was not known, the foot length measurement is considered by ultrasonographists, morphologists, obstetricians and perinatologists as being the best parameter to determine the gestational age (7) (8) (9) .
Studies that correlate the position of the testes and the gestational age in human fetuses are scarce (1, 14) . Sampaio and Favorito (1) have previously reported the chronology of testicular migration in human fetuses in a sample of 73 fetuses (146 testes). However, only limited importance has been given to the correlation between the fetal weight and the position of the testes during the fetal period. To our knowledge, there are no reported studies correlating the fetal weight to the position of the testes analyzing a significant number of human fetuses.
The estimate of fetal weight during ultrasound screening is of practical importance, especially in pregnant women who are clinically suspected of delivering low and very low birth weight infants (less than 1500 grams) (15) . The identification of possible low birth weight infants before their conception would permit early stage monitoring. Low birth weight infants can present major complications during and after delivery. In fact, it has previously been demonstrated that pregnant women who presented this possibility at prenatal examination and strictly monitored had a lower rate of fetal complications (16) .
The most frequently used parameters in obstetric ultrasound to calculate fetal weight is not considered highly accurate (17) . Recently, the use of the formula (fetal weight = 5381.193 + 150.324 x head circumference + 2.069 x femur length + 0.0232 x abdominal circumference x 3-6235.478 x logarithm of the head circumference) was developed. This formula incorporates the most frequently used fetal biometric parameters for ultrasound measurements that have proved to be easier and more accurate in estimating the weight of fetuses weighing less than 1600 grams (18) .
The visualization of the fetal testis is feasible by intrauterine ultrasound during gestation, also making possible the measurement of testicular diameters and their position in the abdomen, pelvis or scrotum (19) (20) (21) .
In the present study, we found that in fetuses weighing less than 970 grams no testes had completed the migration to the scrotal position. Thus, when the testis cannot be visualized in the scrotum, this should indicate that the fetus would probably weigh less than 1000 grams.
When analyzing fetuses weighing between 1001 and 1500 grams, only 13% of the testes were positioned in the abdomen and more than 76% of the testes had already completed their migration to the scrotum. All fetuses weighing more than 1500 grams had their testes positioned in the scrotum. We did not find any fetus weighing less than 970 grams that had completed testicular migration. If the testes are still in the abdomen during a prenatal ultrasonic assessment, this fetus has a 70% of chance of weighing less than 1000 grams and a 13% chance of weighing between 1000 and 1500 grams. If the testes are in the scrotum, the fetus has an approximately 5% chance of weighing less than 1000 grams and a 75% chance of weighing between 1000 and 1500 grams. The evaluation of testicular position ultrasound evaluation would be a viable and useful alternative for estimating the fetal weight.
